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Abstract

This study analyses international capital movements for six~
teen industrial countries. The basic aim is to check the
feasibility of an econometric approach to a subﬁect with
lots of institutional detail andvrapid structural change.
vTherefore, special attention is given to the statistical
parameter estimation problem. Instead of .ad hoc speCifica—
tions which might pretend a better fit in the sample period‘
but do not necessarily improve the forecasting properties,
all estimated equations strictly follow the theoretical
model derived from the theory of international capital move-

ments.

Starting with the two major developments presented recently
in the theory of international capital flows, namely the
portfolio model and the monetary approach to the balance of
payments, we analyze the 'reduced form synthesis' of both
concepts. As a complement we propose a disequilibrium model
which emphasizes a structural specification and thus over-
comes some problems inherent in the reduced form model.In ad-
dition, the disequilibrium model enables empirical tests of:
- the relative importance of monetary and portfolio. allocation

motives as causes for international capital flows.

In all~sixteen countries considered the estimation results
stress the importance of both monetary and asset allocation
aspects._For each country Significant influences of current
'account balance, asset behavior of monetary authorities,
national income, interest rates,-and exchange rates on capital

flows could be traced.

In addition, for most countries wealth effects and explicit
speculative factors enter the model. The complete system is

highly interdependent via interest rates, exchange rates, and
wealth effects.



Despite the fact of large disturbances by singular specu-
lative or institutional events the empirical analysis re-
veals strong evidence of systematic influences as causes for-
international capital flows. This result was obtained by
using a robust estimation technique that fades out singular

disturbances in the sample period.
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Zusammenfassung

In dieser Studie werden die intefnatioﬁalen Kapitalbewegungen
von 16 Industrieldndern analysiert. Hauptanliegen ist es, die
M8glichkeit eines Okonometrischen Zugangs zu einem Problem zu
prifen, das wie das vorliegende stark von institutionellen
Gegebenhelten der einzelnen Linder geprdgt ist und raschem
Strukturwandel unterliegt. Besondere Aufmerksamkeit wird da-
her der Parameterschatzung gewidmet. Anstelle von ad-hoc-
Spezifikationen, die eine bessere Anpassung innerhalb der
Schédtzperiode vortduschen, aber nicht unbedingt die Prognose-
eigenschaften verbessern,folgen alle geschdtzten Verhaltens-
gleichungen streng dem theoretischen Modell, das aus der
Theorie internationaler Kapitalbewegungen abgeleitet wird.
Ausgehend von zwei bedeutenden neueren Entwicklungen in der
Theorie der internationalen Kapitalbewegungen, ndmlich dem
Portefeuille-Modell und monetdren Ansatz zur Zahlungsbilanz-
theorie wird die 'reduced form synthesis' dieser beiden
Konzepte analysiert. Als Ergédnzung wird ein Ungleichgewichts-
modell vorgeschlagen, das strukturelle Aspekte betont und
damit‘einige dem reduzierten-Form-Modell inhidrente Probleme
uberw1ndet Dariiber hinaus erméglicht das Unglelchcew1chts-

modell emplrlsche Tests des relativen Gewichts von monetaren

"und Veranlaaungsmotlven als Ursachen flur 1nternatlonale Kapl—

talbewecungen.

Fir alle 16 untersuchten Lander zeigen die Schidtzergebnisse

die Bedeutung sowohl von monetdren wie von Vermogensallokatlons—

aspekten. Flir jedes Land konnte signifikanter EinfluB der
Leistungsbilanz, der Geldpolitik, des Volkseinkommens, von
Zinssdtzen und Wechselkursen auf die Kapitalbewegungen fest-

gestéllt werden.
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Zusdtzlich konnten flr die meisten Ldnder Vermdgenseffekte
und explizit spekulative Faktoren erfaft werden. Das gesamte
System ist in hohem AusmaR {ber Zinssdtze, Wechselkurse

und Vermdgenseffekte interdependent.

Trotz starker Stdrungen durch einzelne spekulative oder
institutionelle Ereignisse kann die empirische Analyse
eindeutige Evidenz fir systematische Einfllisse als Ur-
sachen internationaler KapitalstrSme nachweisen. Dieses
Resultat wurde erzielt durch Verwendung einer robusten
Schdtztechnik, die vereinzelte Stdrungen innerhalb der

Schédtzperiode eliminiert.
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A DISEQUILIBRIUM MODEL FOR INTERNATIONAL CAPITAL FLOWS

1. INTRODUCTION

The increasing imbalance of international capital movements over the recent
years has extended the scope of balance of payments analysis from the current
account to thé capital account. Thevimportance of international monetary
linkages has been given increasing attention since they limit the ability of
national monetary authorities to pursue an independent monetary policy and may

transmit economic fluctuations.

An econometric analysis of international capital flows is motivated at
least on the following three grounds. First, it seems to be desirable to

investigate to what extent international'capital movements are determined by

' systematic components. Second, we want to find evidence of the validity of the

theoretical framework available to explain the causes oflinternational capital

- flows. Third, international capital flows play a crucial role in the

determination of a country's exchange rate and monetary base. -

This study analyzes international capital movements for sixteen major

industrial countries. The basic aim iémto check the feasibility of an



econometric approach to a subject with lots of institutional detail and rapid
structural change. Therefore, special attention is given to the statistical
parameter estimation problem. Instead of ad hoc specifications, which might
pretend a better fit in the sample perioq but do not necessarily improve the
forecasting properties, all estimated equations strictly follow the theoretical

models derived from the theory of international capital movements.

We review in Section 2 the theoretical concepts in the theory of
international capital flows that have emerged over the last ten years. Starting
from what we call the "reduced form synthesis" of the portfolio model and the
monetary approach as developed by Argy and Kouri (1974) and Kouri and
Porter (1974) a new synthesis of the two basic theoretical concepts in the
theory of international capital flows is presented. The structural
interpretation of the propoéed disequilibrium model overcomes a number of
problems inherent in the reduced form analysis. In Section 3 we derive
economgtric specifications for this model and discuss the data sources and the
robust regression technique used for parameter estimation. Empirical results for

the sixteen major industrial countries are presented in Section 4.

2. THEORETICAL CONCEPTS
2.1 THE MOWETARY SECTOR OF AN OPEN ECONOMY

The ultimate aim of this research effort is the endogenization of the

national monetary base in a worldwide model of economic activity. The concept of
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the.monetary base originally was developed in the framework of a closed economy

where the money supply process is under complete control of the monetary

authorithies. In an open economy, howeyer, the monetary base ( M ) is composed
of a foreign component ( F ), consisting of international reserves, and a

domestic component ( D ) :
(1) M =TF +D .

The first point of interest is the behavior of the monetary authorities in
the control of the domestic component of the monetary base. Argy and Kouri
(1974) and Herring and Marston (1977) proposed specifications for the policy
reection functions of monetary authorities. Hickman and Schleicher (1977)
extended these concepts end tested them for sixteen industrial countries. The

basic form of such reaction functions states that changes in domestic assets of

the monetary authorities are motivated by external and internal policy targets:

(2) AD = aAF + bZ .

The external target is'represented by changes in foreign reserves ( F.
Internal policy targets (2 ) may be the expan51on of the monetary base toa -

desired level or the flnanc1ng of government deficits /l/

The second point of interest involves the causal interpretation of the

v‘forelgn component of the monetary bas leen the 1nterdependence of all

natlonal economies via thelr forelgn reserve holdlngs any change in the i-th
country's domestic assets ( D) will cause foreign reserve changes in all other

countries:

(3) AF. = AF.(AD;, «u.y AD ) , i =1, ..oy n



De Grauwe (1975) uses this feedback relationship as a starting point for an
analysis of the interaction of monetary policies énd attempts also to estimate
parameters of a linearized form of (3) . However, he notices severe estimation
problems. This is not surprising because equation (3) is essentially a reduced
form relationship and therefore suffers from a number of disadvantages in
parameter estimation, notably that the more countries are included in the
analysis the more parameters have to be estimated. Nevertheless, this first
modelling approach is useful in two respects: First, we realize the importance
of parameter a in equation (2) for the stability of the system. This equation
can be considered as the control law applied by the national monetary
authorities. Second, we recognize the statistical estimation problem because of

the simultaneity of equations (2) and (3) via identity (1).

Since this siméle reduced form approach to the determination of changes in
foreign assets failed in the estimation experiments we tﬁrn our attention to
specifications that include more structural information. The first structural
element used is the distinction between current account balance ( BC ) and

capital account balance ( BF ) as causes for changes in foreign reserves:

%) AF = BC + BF .

Once the current account components for merchandise trade, services, and
transfers are determined the problem arises to isolate the causes of

international capital movements.
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2.2 PORTFOLIO BALANCE MODEL

The basic approach in studies of international capital movements is the
portfolio balance model to explain the allocation of wealth between domestic and
foreign aséets. This type of capital flow models was specified and tested by
Branson (1968, 1970, 1971) who analyzed international capital flows in a
theoietical framework that has been characterized as the "new view of

international capital movements".

In contrast to earlier theories of international capital movements which
related capital flows to levels of interest rate differentials, in tﬁe late
1960's attempts were made to develop a theory of international capital flows
analogous to the neoclassical model of capital accumulation, e.g. Jorgenson
(1963), and the model of portfolio distribution as developed by Markowitz (1959)
and Tobin (1958; 1965) . This proposition relates capital stocks to the levels of
interest rates and conseguently emphasizes that changes in interest rates cause
redistributions of portfolios or flows of capital until a néw portfolio

equilibrium is reached.

Applied to international financial capital movements this theory implies

that a change of interest rates will cause a shift in the stock of assets within

‘the portfolio - a "stock-shift effect" -~ and with growth in total wealth a

reallocation of additions to wealth - a continuing "flow effedt".rwith investors:

reacting to changes in interest rates, the stock-shift effect is expected to be

‘temporary, while the flow effect, assuming steady growth in total assets, will

be continuing although small in size compared to the stock-shift effect. A

policy implication of this point of view is that in order to finance persistent



trade deficits by foreign capital inflows the domestic interest rate must be

rising continuously given a fixed foreign interest rate.

According to this theory the proportion of total wealth ( W ) allocated to
 foreign assets ( Wf.) depends on the expected return on foreign assets ( rf )
/2/, the expected return on competing domestic assets ( r ), and on a risk
factor ( R ):

(s) wi/w = £(r, o5, R) .

Omitting the risk factor and taking differences on both sides of (5) we

obtain the following equation for gross capital flows ( BFE ):

= awt = £ ) AW
(6) BFE = AW = £ .Ar.W ¢ £ g.or0 W+ 0

Adding a stochastic term ( u ) and ignoring the wealth effect a linear

specification of this portfolio model is:

£
(7) BEE = a + ay8r * AT T E

This approach has been tested extensively and could be improved by
inclusion of further explanatory variables as, for instance, the balance of
current account {( BC ) to represent the need to finance foreign trade, or the
velocity of honey ( V) to reflect domestic credit conditions. Strictly
speaking, these extensions are ad hoc and not justified by the portfolio balance
model. The fact, however, that these extensions turned out to be very important
in the empirical analysis indicates the need to expand the theoretical horizon

of international capital flow movements beyond the portfolio balance model.
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2.3 MONETARY APPROACH TO BALANCE OF PAYMENTS THEORY

Another way'of thinking about balance~of-payments theory is the so-called
"monetary approach”. With main conhributions by Mundell (1968) and Johnson
'(1973), the central proposition of this theory is the view of'balance of
payments as a monetary‘phenomenon in an international monetary economy and thus
is to be enalyzed with the tools of monetary theory. To sohe extent this is a

revival of the classical price~specie-flow mechanism of David Hume.

The monetary approach focuses on the supply and demand relationships for
money in an open economy. In equilibrium the demand for money ( L(.) ) is

matched by a domestic ( D) and a foreign ( F ) supply component:

(8) L(.) = F+D .

Taking differences on both sides of (8), substituting (4), and solving in terms

of net capital flows we obtain

(3)  BF = AL(.) - (&D + BC) .

" This relationship states that net_international capital flows are caused

eésentialiy by an excess demand for ﬁoney. Although in this mest stringent
formulation the monetary approach assumes noerestrictions on capital mobility
this assumptlon can be relaxed by 1ntroduc1ng an offset coeff1c1ent c
indicating to what extent variations in the money supply —~ stemmlng elther from’
the domestic component or the current account balance -~ can be offset by

international capital flows:

(10) BF = c( AL(.) - (AD + BC) ) .



Some further aspects of the monetary approach should be mentioned. First,
since according to (8) the demand for money is a stock demand, international
capital movements have to be viewed as stock adjustment disequilibrium
phenomena. Second, the monetary approach stresses the effect of domestic credit
creation or destruction by the monetary authorities on international capital
flows. Third, the monetary approach concentrates on the long run results of
disturbances in the money market in that it makes statements of the new
equilibrium positions after full adjustment has taken place. Fourth, the
validity of the monetary approach rests on the stability of the ¢rmand for money

function.

Assuming national income ( Y ) and the domestic interest rate ({ i) as main
determinants for the demand for money we obtain after linearization of (10) and
the addition of a stochastic disturbance term ( u ) the following basic
specification for a net international capital flow equation in the spirit of the

monetary approach to the balance of payments:

(11) BF = a  + al(AD + BC) + azAY + a3A1 + U .
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2.4 THE REDUCED FORM SYNTHESIS

* Since both the portfolio model and the monetary approach to balance of
payments focus only on the asset allocation motive or the excess demand for
money motive while neglecting the respective other aspect a synthesis of both
theoretical concepts for internétionél_capital movements was proposed by Argy-

and Kouri (1974) and Kouri and Porter (1974).

In the framework of a general equilibrium model for the financial markets

of an open economy the authors arrive at the following equation system:

(12a) ALCY, W, i, if) = BC + BF + AD ,

£ £

(12b) BF = BF(AY, avt, ai, aif, w, wh) .

Equation (l2a) is the equilibriuﬁ condition for the money market analogous
to (8) where the demand for money is Qetermined by nominal domestic ( ¥ ) and
foreign ( Yf ) income, nominal domestic ( W) and foreign (‘Wf ) wealth, and
doﬁesticv( i‘) and foreign (vif ) interest ratés. Equation (12b) is the
portfolio specificationvfﬁr net interhational'capital‘flows ('BF.),’the
difference between domestic.demand for foreign bondsrand'the foreign demand for

domestic bonds.

© Avspecific feature.ofvthe approach of the authors.is,the solutioh,of
equation system (12) fof the dbmestic ihteiest rate (i } and net international :
capital flow5'(“BF ) in terms of the variables sbecified as. exogenous: foreién
interest rate ( if ), balance of current account ( BC ), net domestic assets of
monetary authorifies ( D), nominal domestic ( Y ) and foreign ( Yf.) income,

: f
nominal domestic ( W ) and foreign ( W ) wealth. Omitting the wealth variables



and foreign income we obtain after linearization the following econometric

specification /3/:

£
(13a) BF 2, + al(AD + BC) + aZAl + a3AY +ug o

3
bo + bl(AD + BC) + b2A1 + b3AY + Uy e

(13b) Al

Since the final result of this analysis are two reduced form equations we
call this approach the reduced form synthesis. As discussed by Kouri and Porter
(1974) this speéification overcomes a number of problems associated with the
pure portfolio specification (7). The reduced form character of equations (13)
eliminates the problem of simultaneous equation bias. The capital flow equation
is defined even for the case thatvdomestic and foreign bonds are perfect
substitutes. Income fluctuations, domestic monetary policy and the current
accouﬁt balance affect the capital account directly instead of indirectly

through the interest rate.

2.5 A STRUCTURAL FORM SYNTHESIS BY A DISEQUILIBRIUM MODEL

The synthesis of portfolio model and monetary approach to balance of
payments by Argy, Kouri, and Porter in a reduced form specification deserves

some more discussion.

One issue is the inclusion of additional explanatory variables.
Exchange-rate variations and expectations have caused considerable speculative
capital flows over the recent years. Kouri and Porter (1974) attempted to

isolate these influences by dummy variables. An explicit specification of the
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effect of exchange-rate variations on international capital movements certainly

would be desirable.

Wealth effects are usually neglected due to measurement problems but
attempts should be made to approximate the impact of wealth variations on

international capital movements.

Government budget deficits affect international capital flows directly if
they are financed by-capital imports and indirectly if they are financed by

domestic credit.

Another issue is the reduced form specification of the econometric
equations. Although this approach overcomes problems with a simultaneous
estimation bias other statistical estimation aspects as structural changes and
efficiency gains by imposiﬁg a structure should not be overlooked either.
Reduced form estimation seems to be appropriate if we are uncertain about the
structural specification of the system. But whenever we are able to specify a
structufe ¢f a system as it is done in the‘general equilibrium model of Argy,

Kouri, and Porter this information should be used as prior restrictions on the

' _pafameter'spaCe and thus the structural form ‘should bevpreferfed for estimation

since we have to expect efficiency gains.

A more serious problem, hoWevér, seems to be the fact that the set of

~exogenous variables in the reduced form is not unique. Which variables are to be

treated as exogehous depehds én the scope of the model and therefore may vary
from one application to another. Most of the independent variables in (13) can
be endogenized, notably the change in domestic assets by a reaction function of

the monetary authorities as proposed by Argy and Kouri (1974), and this would



change the reduced form specification.

This deficiency of the reduced form approach is the starting point for our
proposition to reformulate the model for international capital movements in such
a way that the synthesis of portfolio model and moneatry approach to balance of
payments is retained but the proposed specification can be given a structural

interpretation.

An essential feature of our model is the proposition that the demand for
foreign financial assets is not only based on the portfolio decision of the
markets for domestic and foreign bonds but reflects also spillover effects from

a non—glearing money market /4/.

We are considering an economy with a commodity market and markets for the
financial assets money, domestic bonds, and foreign bonds. At the beginning of
each planning period decisions are made based on all available information and
expectations leading to market clearing prices and interest rates. In particular
the equilibrium interest rate i clearing the money market and the
corresponding demand for foreign bonds Br " (the “notibnal demand" in the
terminology of Barro and Grossman (1977)) are determined by the money market
equilibrium condition and the demand for foreign bonds as determined by the

-portfolio model:

(14a) AL(Y, W, IF If) = BC + BF™ + oD ,

2

(14b) Br™ = BFR(ATS, aTf, W, W)

H

The bars denote the expected values at the start of each planning period

based on all available information at this time. Actual values of these planning
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variables hay differ from the expected values. Unanticipated disturbances in the

'¢ommodity market may occur or the current account balance or the behavior of the

monetary authorities may be different from the expected projections. In a
general equilibrium framework the domestic interest rate and the demand for
foréign bonds would adjust to new equilibrium levels that are consistent with
the new market situation. A major argument of our model, however, is the
proposal that interest rates may be rigid and thus disequilibria in the asset
markets may occur. Especially in small countries interest rates may not reflect
supply and demand conditions in the money market since often they are subject to

the control of monetary authorities.

We assume the existence of three financial assets in the economy, namely

money, domestic bonds, and foreign bonds /5/.

The equilibrium interest rate corresponding to the expectations at the
. —_ == = = =, ._ e e
beginning of the planning period ( BC, BF, AD, Y, W) is i . The equilibrium

interest rate for the actual variables ( BC, BF, AD, ¥, W) would be i®

Because of rigidities the actual interest rate i is not market clearing and

the following disequilibrium MFiin the money market occurs:

(15a) M3 = BC + BF + AD - AL(Y, W, i, i%)

Given the budget constraint for total financial assets the failure of the
money market to clear affects all other markets for financial assets. In

particular, the spillover effect on the foreign bond market is:

(15b) Brd = - gnmd

where BF(iis the disegquilibrium on the market for foreign bonds.
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Coefficient d measures the extent to which the money market disequilibrium
is compensated by the market for foreign bonds. It reflects both adjustments
made on the domestic bond market and institutional restrictions for

international capital movements.

Thus the actual or effective demand for foreign bonds BF is composed of
an asset allocation component (the notional demand for foreign bonds) and a
monetary component (the spillover effect caused by a money market in
disequilibrium):

n d

(16) BF BF" + BF

BF" + d{AL(Y, W, i, 1y - (ap + BOY - BFT}

(1 - d)BF" + d{aL(Y, W, i, ify - ¢ap + BOYY .

This specification indicates the relative importance of monetary and asset
allocation components in the determination of international capital flows.
Parameter d is a measure to what extent disturbances in the money market are
offset by additional international capital movements and is therefore called the
offset coefficient. Substituting (14b) for the notional demand for foreign bonds

into (16) we obtain

(17) BE = BF( (AD + BC), AY, ai, aif, w, wf )

Replacing interest rates by the broader concept of returns of assets which
also take into account exchange rate variations and introducing exchange rate
»
changes e as a proxy for explicit speculative capital movements the proposed

disequilibrium model for international capital flows is specified as follows:

(18) BF = BF( (AD + BC), AY, Ar; Art, W, Wi, e )
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This model represents also a synthesis of portfolio model and monetary
approach to balance of payments but éan be given a structural interpretation. In

addition disequilibrium conditions in the various markets are allowed.

3. ECONOMETRIC ANALYSIS
3.1 ESTIMATING EQUATIONS OF THE STRUCTURAL FORM SYNTHESIS MODEL
For an econometric analysis of the structural form synthesis model of

international capital flows we propose the following three linear estimation

forms of the general specification (18):

(19a) BF = a + al(AD + BC) + azAY + a3A(r - rf)w +
+ auA(r - rf)wf +acge ¥ U,
(19b) BF = b_ + by (AD + BC) + byAY + bAlp - pfyw - wh «
+ bue + Uy
(13¢) g Bf = e ¢t c, (AD + BC}-+-c2AY + csA(r---r )+

_ . + ocue ¥ u3«;‘"” S
Estimatibﬁ form (19a) is the straightforward lineérization of (18) with

asset returns entering as differences. The variables ( &D + BC ), changes in

domestic assets of monetary authorities and current account balance, and AY,

changes in nominal GNP, take care of the disequilibrium condition on the money



market. The terms with changes in the difference between domestic and foreign
asset returns are attributed to the asset allocation component. In (19a) and
(19b) they are scaled by domestic and foreign wealth. Percentage changes in the
market exchange rate e approximate thg causes of speculative international

capital movements.

Regarding the signs of the coefficients to be estimated we expect the
variable ( AD + BC ) to have a negative impact since the corresponding parameter
- thé offset coefficient - indicates the extent of offsetting capital movements
due to changes in domestic assets of monetary authorities and the current
account balance. Increases in nominal GNP should have a positive effect on
capital flows since they increase the demand for money. A positive interest
differential will attract foreign assets. Growth of domestic wealth should cause
capital inflows whereas an increase in foreign wealth should legd to capital
outflows. Revaluation of a country's currency makes asset holdings in this
denomination more attractive and should therefore show up in a positive sign for

the variable é .

3.2 SOURCES AND DEFINITIONS OF VARIABLES

The data source used is the IFS Datatape of October 1977 provided by the
" IMF. The sample Contains annual data from 1958 to 1976. All variables are
converted into US Dollars by the appropriate market exchange rate. Table 1
contains a listing of the symbols and description of variables used in the

model. Some variable definitions need further explanation.
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Long—-term interest rates were used since short-term rates were not
available for all countries. As the return on foreign bonds will depend not only
on the interest rate but also on exchange rate movements the return on financial

assets is defined as the interest rate plus the percentage change of the market

'exchange rate . The foreign interest rate facing a country was computed as the

GNP-weighted domestic interest rates of the‘sevenklargest industrial countries

( US, Japan, Germany, France, United Kingdom, Italy, Canada ).

Special attention was given to wealth variables. Lacking comparable data on
financial wealth a proxy variable was constructed from nominal GNP figures by
calculating a smooth or “"permanent GNP" series by exponential smoothing with
trend correction, g being the average exponential growth over the sample

period:

(20) We = We 401 + g) + 0.3{Y, - W __,(1+ 2} .

Foreign wealth is defined as the sum of the wealth series of the above

mentioned seven largest industrial countries.

Tétalvhet'capitél'floWslﬁere'calcuiated‘from éhangesvinvg country's foreign‘
reserves minus thé currént account balance. The series thusrobtained therefore.
éohtéin errors and omissidns /6/. A disaggregation into private and public,
short~ and léng—terh‘capital movements, and diréct invesfments cerﬁaihly would
be desirabie, hdwe&er, for most cbunﬁties novcpnéisteht definitions according to

such a classification are available over a longer sample period.



Table 1: Symbols and Description of Variables

BC Balance of current account

BF Net international capital flows

BF Gross international capital flows

D Domestic assets of monetary authorities
e Market exchange rate

e Forward exchange rate

F Foreign assets of monetary authorities
i Domestic interest rate

i Foreign interest rate

L Demand for money

M Monetary base

r Domestic return on financial assets

r Foreign return on financial assets

R Risk. factor

u Stochastic disturbance term

W Foreign wealth

W Total wealth

Y Domestic GNP, current prices

Y Foreign GNP, current prices

v Income~velocity of money

z Domestic policy targets
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3.3 ESTIMATION METHCD

Periods of excessive speculative capital movements, administrative

restrictions, the shift from fixed to floating exchange—rates,‘and other

 specifically institutional factors question classical linear regression as an

appropriate parametér estimation technique. The main reason for concern is the
handling of these specific events in the sample period. One might suggest to
incorporate such singular details either by means of dummy variables or by prior
restrictions on the parameters. This, however, increases the danger of
overfitting with no improvement in the forecasting behavior despite a seemingly
better fit over the sample period. Instead of this we are proposing a different

approach.

Sticking strictly to the specifications derived from the theory of
international capital movements we attempt to identify statistical evidence of
ﬁhose syétematic influénCes on capital fldws that are independent of‘singularb
events. In a forecasting exercise, however, we add any’available'informatidn

about specific determinants as stochastic prior restrictions on the endogenous

_capitél flow variableé to the structural'capital flow model ( see

Schleicher 1976, 1978 ).

As a consequence of this specification principle we are looking for an

estimator which pays less attention to singular disturbances. An obvious choice

is robust regression which minimizes the absolute instead of the squared error
sum. The robust estimator used is of the iterative weighted least squares

estimator type proposed by Fair (1974){



The basic concept of this estimator is the approximation of the
minimization of the absolute error sum by a weighted least squares problem, the
weights being reciprocals of the estimated residuals:

u?
i

(21) min I|u;| ~ min I
| 1951
To ensure convergence the weighted least squares problem is solved five

times where the weights are computed from the estimated residuals of the
previous iteration. Ordinary least squares are used as an initial estimate. To
avoid problems with estimated residuals close to zero a lower bound is put on

the absolute value of the estimated residuals used as weights.

4, EMPIRICAL RESULTS

The proposed disequilibrium model for international capital movements was
tested for the sixteen major industrial countries. The best results of the three
estimation forms (19a) - (19c) are summarized in Table 2. The robust regressioﬁ
technique as described in Section 3.3 was used as parameter estimation method on

annual data ranging from 1953 to 1976.

The first two explanatory variables in Table 2 represent the monetary
element in the model, namely supply and demand on the money market. Interest
rate and wealth effects are contained in variables 3 to 6. They stem from the
portfolio model and are therefore attributed to the asset allocation decision.
Also, these variables incorporate speculative elements since all interest rates

are corrected for exchange rate variations. In addition, variable 7, the
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percentage change in the market exchange rate, was tested for evidence of
explicit speculative capital flows caused by expected exchange rate
fluctuations. In the case of the U.S. this variable is replaced by variable 8,
the relative difference between forward and market exchange rate of Germany. For
each estimated parameter the estimate, its standard deviatibn, and the
standardized beta~coefficient as a measure of the relative importance of the

corresponding variable are reported.

The most important result seems to be that for all sixteen countries
significant influences of both the monetary and portfolio elements were found as
causes for international capital flows. This evidence did not come up in earlier
studies of international capital movements dealing with a smaller sample of

countries.

Also, it is remarkable to look at the relative importance 6f moﬁetafy
elements versus portfolio and speculative elements in the various countries as
measured by the beta~coefficient /7/. With the exception of Denmark and Sweden,
monetary elements dominate in the small open economies. Typical examples are
Norway and Finland. Portfolio and speculative elements seem to be more important
for the larger industrial countries except for Canada and Japan. Speculative
factors as causes for international capital flows seem to be of special
importance in Austria and Switzerland, but also in Germany, Sweden, the U.K.,

and the U.S. Monetary causes seem to be least important in Australia and France.

The coefficient of variable 1, the offset coefficient, is an indicator to
what extent rigidities in the domestic money market ( mainly caused by rigid
interest rates ) cause spillover effecté in the foreign bond market. This

coefficient is highly significant for all countries. There are, however,



M

™

™M

differenceés in size. High splllover effects ( signalled by offset coefficients
close to minus one ) were estimated for for most of the small open economies
and, in addition, for Canada and Germany. The smallest impacts of disturbances

in the money market were found for France and Sweden.

The overall explanatory power of the model seems to be very high. On the
ground of arguments discussed earlier no dummy variebles were used to improve
the fit of the equations and no ad hoc specifications were nade. With the
exception of Belgium, France, and Switzerland all equations explain more than
80% of the variance of international capital movements in the sample period. For

more than half of the countries this explanation amounts to over 90%.

5. CONCLUSIONS

Starting with the two major recent developments in the theory of

~ international capital movements, namely the portfolio model and the monetary

approach to the balance of payments, we analyzed the "reduced form synthesis" of
both concepts as proposed by Argy, Kourl, and Porter As a complement we propose:
ardlsequlllbrlum model which empha51zes a structural specification and thus
overcomes some‘problems inherent in the reduced form model. In addifion, the
dlsequ1llbr1um model enables empirical ‘tests of the relatlve 1mportance of
monetary and portfollo allocatlon motlves as causes for international capltal

flows.

In all sixteen countries considered the estimation results stress the

importance of both monetary and asset allocation aspects. For each country



significant influences of current account balance, asset behavior of monetary
authorities, national income, interest rates, and exchange-rates on
international capital movements could be traced. In addition, for most countries
wealth effects and explicit speculative factors enter the model. The cémplete

system is highly interdependent via interest rates, exchange-rates, and wealth

effects.

Despite the fact of large disturbances by singular speculative or
institutional events our empirical analysis reveals strong evidence of
systematic influences as causes for international capital flows. This result was
obtained by using a robust estimation technique that fades out singular
disturbances in the sample period. On the other hand, we propose for forecasting
purposes a statistical technique that adds any available informétion about such

singular events as prior restrictions to the structural model.
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FOOTNOTES

/1/ In their basic specification Argy and Kouri (1974) explain changes in net
domesti¢ assets by current account, capital account, capacity utilization
rate, and a time trend. Herring and Marston (1977) present various versions
of reaction functions for Germany using quarterly data. Besides changes in
foreign reserves they include in their functions the rate of inflation,
changes in manufacturing orders, changes in trend income, changes in
currency holdings, and the required reserve rate. Hickman and Schleicher
(1977) made the change in domestic assets dependent on the change in
foreign assets, in long run nominal GNP, percentage change of real GNP,
percentage change of consumer prices, and of net government borrowings.

/2/ The return on foreign financial assets is based not only on the interest
rate but also on exchange rate changes.

/3/ Kouri and Porter (1974) estimated separate coefficients on the current
account balance and on the change in domestic assets instead of a single
coefficient on their sum. We prefer the latter approach because the offset
coefficient should be the same whether the change in the domestic monetary
base stems form current account or changes in net domestic assets.

/4/ See Arndt (1978) for a disequilibrium model to analyze exchange rate
dynamics.

/5/ The basic results of the model also hold for a more complete financial
sector. :

‘/6/ Errors and omissions in the balance of payments are usually considered as

: not exp11c1tly measured capltal flows. -

/7/ Cf Goldberger (1964) pp. 197—198
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APPENDIX A: Equations
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Al

A.2

A.3

A.4

A.5

A.6

A. AUSTRALIA

NET INTERNATIONAL CAPITAL FLOWS BILL USS$
BFS:AL = F( DDBCS:AL, GNP:AL/EM:AL-GNP:AL[1]/EM:AL[1],

(RLDS:AL-RLDS:AL{1}) *GNPPS: AL,

(RLDS:AL-RID3:AL{1]) *GNPPS:7 )

COEFFICIENT ESTIMATE STAND.DEV.
al -.78651 .B82716
A2 .87532 .91137
A3 .04774 .09738
A4 -.00183 .00816
aAS .09287 .04439

SE .51941 DW 1.24 R2 .834 R2C .786

1958 - 1976

FOREIGN RESERVES OF MONETARY AUTHORITIES BILL US$

RESS:ALL = RESS$:AL[1] + BCS:AL + BFS$:AL

CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$

DDBCS:AL = DAM:AL/EM:AL - DAM:AL[1]/EM:AL[1] + BCS:AL

PERMANENT GNP BILL ALS

GNPP:AL = (1+.088)*GNPP:AL{1l] + .3*(GNP:AL~(1+.688)*GNPP:AL[1])

FOREIGN PERMANENT GNP BILL US$

GNPP3:AL = GNPP:AL/EM:AL

FOREIGN PERMANENT GNP (USS) BILL US$
GNPPS$:7 = GNPPS:US + GNPPS:JA + GNPPS$:GE + GNPPS:FR +

" 4+ GNPPS:UK + GNPPS:CA + GNPPS:IT



o

Fh‘

A7

A.8

A.9

- 33 =

LONG TERM INTEREST RATE : ' %

RL$:AL = RL:AL - ( EM:AL — EM:AL[1] ) / EM:AL[1l] * 106

- FOREIGN LONG TERM INTEREST RATE %

RL$:7 = .545*RL$:US + .109*RL$:JA + .103*RLS:GE + .O79*RLS$:FR +

+ .B68*RL$:UK + .BSI*RL$:IT + .B4S*RLS:CA

LONG TERM INTEREST RATE DIFFERENTIAL %

RIDS$:AL = RLS:AL - RLS:7



B.1

B.2

B.3

B.4

B.5

B.6

B. AUSTRIA

NET INTERNATIONAL CAPITAL FLOWS BILL USS
BFS:AU = H( DDBCS$:AU, GNP:AU/EM:AU-GNP:AU{l]/EM:AU[l],

(RLD:AU-RLD:AU[1]), (EM:AU-EM:AU{1])/EM:AU[1] *160 )

COEFFICIENT . ESTIMATE STAND. DEV.
-.9% .04472
24 -18183 00641
A3 .05354 .92522
A4 .05394 .08376
SE .28809 DW 2.10 R2 .953 R2C .944
1958 -~ 1976
FOREIGN RESERVES OF MONETARY AUTHORITIES BILL USS

RES$:AU = RESS$:AU[1) + BCS:AU + BF$:AU

CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$

DDBCS:AU = DAM:AU/EM:AU - DAM:AU[1] /EM:AU[1] + BCS:AU

PERMANENT GNP BILL AS

GNPP:AU = (1+.097) *GNPP:AU[1] + «3* (GNP: AU~ (1+.897) *GNPP: AU[1])

FOREIGN PERMANENT GNP BILL US$

GNPP3:AU = GNPP:AU/EM:AU

FOREIGN PERMANENT GNP (Uss) : BILL USS
GNPP$:7 = GNPPS$:US + GNPPS:JA + GNPPS:GE + GNPPS:FR +

+ GNPP$:UK + GNPPS:CA + GNPPS:IT



B.7

B.8

B.9

LONG TERM INTEREST RATE 3

RL$:AU = RL:AU - ( EM:AU - EM:AU[1] ) / EM:AU[1l] * 109

FOREIGN LONG TERM INTEREST RATE B

RLS:7 = .545*RLS:US + .109*RLS$:JA + .183*RLS:GE + .B79*RLS:FR +

+ .B68*RLS:UK + .BS1*RL$:IT + .B45*RLS$:CA

LONG TERM INTEREST RATE DIFFERENTIAL SRR

RIDS:AU = RLS:AU - RLS:7



c.1

C.2

C.3

C.4

C.5

C.6

C. BELGIUM

NET INTERNATIONAL CAPITAL FLOWS BILL US$
BF$:BE = F( DDBCS:BE, GNP:BE/EM:BE-GNP:BE([1l]/EM:BE[1l],

(RLD$:BE-RLDS:BE{1]) /100* (GNPPS: BE-GNPPS:7) )

COEFFICIENT ESTIMATE STAND.DEV.
Al -.69198 .06685
A2 .01842 .91385
A3 .08@55 .98833
A4 .96188 .82013

SE .39512 DW 2.39 R2 .526 R2C .431

1958 - 1976

FOREIGN RESERVES OF MONETARY AUTHORITIES BILL USS$

RESS:BE = RESS$:BE[1] + BC$:BE + BF$:BE

CHG.IN DOM.ASSETS COF MA PLUS CURR.ACC. BILL US$

DDBCS:BE = DAM:BE/EM:BE - DAM:BE[1]/EM:BE[1] + BCS:BE

PERMANENT GNP BILL BF

GNPP:BE = (1+.879)*GNPP:BE[1] + .3*(GNP:BE-(1+.0879)*GNPP:BE[1])

FOREIGN PERMANENT GNP BILL USS

GNPPS$:BE = GNPP:BE/EM:BE

FOREIGN PERMANENT GNP (USS) BILL USS
GNPP3:7 = GNPPS:US + GNPP3:JA + GNPP$:GE + GNPPS:FR +

+ GNPPS:UK + GNPP$:CA + GNPP$:IT
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)

C.7  LONG TERM INTEREST RATE %

~ RL$:BE = RL:BE - ( EM:BE - EM:BE[1] ) / EM:BE[1] * 1gg

0

C.8 FOREIGN LONG TERM INTEREST RATE 3

RL$:7 = .545*R1$:US + «199*RLS:JA + -103*RLS:GE + .Z79*RL$:FR +

+ .@68*RLS:UK + .GSI*RLS:IT + -045*RLS:CA

C :
C.9 ' LONG TERM INTEREST RATE DIFFERENTTAL 3
RID$:BE = RLS$:BE ~ RLS:7
c



D. CANADA

D.1 NET INTERNATIONAL CAPITAL FLOWS BILL USS$
BFS$:CA = H( DDBCS$:CA, GNP:CA/EM:CA-GNP:CA[1]/EM:CA[l],

(RLD$:CA-RLDS$:CA[1}) /108* (GNPPS$ : CA-GNPPS7CA) )

COEFFICIENT . ESTIMATE STAND.DEV.
-. .88513
ﬁ% .8%3%% .08982
a3 .83152 .00319
SE .39517 DW 1.99 R2 .997 R2C .997
1958 - 1976
D.2 FOREIGN RESERVES OF MONETARY AUTHORITIES BILL US$

RESS:CA = RESS:CA[1l] + BCS$:CA + BFS$:CA

D.3 CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$

DDBCS:CA = DAM:CA/EM:CA - DAM:CA[1]/EM:CA{1l] + BCS:CA

D.4  PERMANENT GNP BILL CAS

GNPP:CA = (1+.081)*GNPP:CA[1l] + .3*(GNP:CA-(1+.081)*GNPP:CA[l])

D.5 FOREIGN PERMANENT GNP BILL US$

GNPPS:CA = GNPP:CA/EM:CA

D.6 FOREIGN PERMANENT GNP (USS) BILL US$
GNPPS7CA = GNPP$:US + GNPPS:JA + GNPP$:GE + GNPP$:FR +

~ + GNPP$:UK + GNPP$:IT

D.7 LONG TERM INTEREST RATE 3

RLS:CA = RL:CA - ( EM:CA - EM:CA[1l] ) / EM:CA[l] * 1092



™M

"y

D.8

D.9

FOREIGN LONG TERM INTEREST RATE 3
RL$:7 = .545*RLS$:US + .109*RLS:JA + .163*RLS:GE + .G79*RLS:FR +

+ B68*RLS:UK + .@51*RLS$:IT + .045*RLS:CA

LONG TERM INTEREST RATE DIFFERENTIAL » 3

RIDS:CA = RL$:CA - RL$:7CA



E.l

E.2

E.3

E.4

E.5

E.6

- uQo -

E. DENMARK

NET INTERNATIONAL CAPITAL FLOWS BILL USS$

BFS:DE = F( DDBCS:DE, GNP:DE/EM:DE—GNP:DE[l]/EM:DE[l],
(RIDS:DE-RIDS:DE[1]) *GNPPS:DE,

(RLDS$:DE-RLDS$:DE[1]) *GNPP$:7 )

COEFFICIENT ESTIMATE STAND.DEV.
Al -.85736 - .02088
A2 .85637 .80829
A3 .03448 .00875
a4 -.22805 .900801
a5 .83385 .91851

SE .25171 DW 2.20 R2 .976 R2C .969

1958 - 1976

FOREIGN RESERVES OF MONETARX AUTHORITIES BILL USS

RESS:DE = RESS:DE[1] + BCS$:DE + BFS$:DE

CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL USS

DDBCS:DE = DAM:DE/EM:DE - DAM:DE([1]/EM:DE{1l] + BCS:DE

PERMANENT GNP BILL KR

GNPP:DE = (1+.991)*GNPP:DE[1] + .3*(GNP:DE-(1+.891)*GNPP:DE[1])

FOREIGN PERMANENT GNP BILL USS

GNPP$:DE = GNPP:DE/EM:DE

FOREIGN PERMANENT GNP (US$) BILL USS$
GNPP$:7 = GNPP$:US + GNPPS:JA + GNPPS:GE + GNPPS:FR +

+ GNPPS:UK + GNPP$:CA + GNPPS:IT



~
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LONG TERM INTEREST RATE’ %

RLS$:DE = RL:DE - ( EM:DE - EM:DE[1] ) / EM:DE[i] * 109

FOREIGN LONG TERM INTEREST RATE %

RLS:7 = .545*RLS:US + .169*RLS:JA + .103*RLS:GE + .B79*RLS:FR +

+ .BE8*RLS:UK + .OSI*RLS:IT + .B45*RLS:CA

LONG TERM INTEREST RATE DIFFERENTIAL %

RLDS$:DE = RL$:DE - RL$:7
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F. FINLAND

NET INTERNATIONAL CAPITAL FLOWS BILL US$
BFS:FI = H( DDBC$:FI, GNP:FI/EM:FI-GNP:FI[1]/EM:FI[1],

(RLD3:FI-RLDS:FI[1])/100* (GNPP$:FI-GNPP3:7) )

COEFFICIENT ESTIMATE STAND.DEV.
- .80875
. .99287
. 35048 3
a3 .80214 .00004
SE .19499 DW 2.70 R2 .99%4 R2C .993
1958 - 1976
FOREIGN RESERVES OF MONETARY AUTHORITIES BILL US$

RESS:FI = RESS$:FI[1l] + BCS:FI + BFS$:FI
CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$
DDRCS:FI = DAM:FI/EM:FI - DAM:FI[1)/EM:FI[1] + BCS:FI

PERMANENT GNP BILL MA

GNPP:FI = (1+.107) *GNPP:FI[1] + .3*(GNP:FI~(1+.197)*GNPP:FI[1])

FOREIGN PERMANENT GNP ' BILL US$

GNPP$:FI = GNPP:FI/EM:FI

FOREIGN PERMANENT GNP (USS) BILL US$
GNPP$:7 = GNPP3:US + GNPP$:JA + GNPPS:GE +‘GNPP$:?R +

+ GNPPS$:UK + GNPP$:CA + GNPPS:IT
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LONG TERM INTEREST RATE %
RLS:FI = RD:FI - ( EM:FI - EM:FI[1l] ) / EM:FI[1l] * 109

FOREIGN LONG TERM INTEREST RATE %

RL$:7 = .545*RLS:US + .109*RLS:JA + .103*RL$:GE + .B79*RLS:FR +

+ B68*RLS:UK + .@51*RL$:IT + .945*RLS:CA

LONG TERM INTEREST RATE DIFFERENTIAL %

RIDS:FI = RL$:FI —'RL$?7
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G. FRANCE

G.1l NET INTERNATIONAL CAPITAL FLOWS BILL USS
BFS$:FR = H( DDBCS:FR, GNP:FR/EM:FR-GNP:FR[1]/EM:FR[1],
(RLD:FR-RLD:FR{1] ) *GNPPS$S:FR,
(RID:FR-RLD:FR([1]) *GNPP$7FR,

(EM:FR-EM:FR[1])/EM:FR{1]*103 )

CCEFFICIENT " ESTIMATE STAND.DEV.
Al -.47938 .84619
A2 .96219 .8@815
A3 .17621 .82213
A4 -.21587 .09213
A5 .02323 .P3646

SE .95114 DW 2.11 R2 .661 R2C .564

1958 - 1976

G.2 FOREIGN RESERVES OF MONETARY AUTHORITIES BILL US$

RESS:FR = RESS:FR[1] + BC$:FR + BFS:FR

G.3  CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$

DDBCS:FR = DAM:FR/EM:FR - DAM:FR[1]/EM:FR[1] + BCS:FR

G.4 PERMANENT GNP BILL FR

GNPP:FR = (1+.102) *GNPP:FR[1] + .3* (GNP:FR-(1+.102)*GNPP:FR[1])

G.5 FOREIGN PERMANENT GNP BILL USS

GNPPS:FR = GNPP:FR/EM:FR
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FOREIGN PERMANENT GNP (USS) 'BILL US$
GNPPS7FR = GNPPS$:US + GNPPS$:JA + GNPPS:GE + '

+ GNPPS:UK + GNPP$:CA + GNPPS:IT

LONG TERM INTEREST RATE ‘ 3

RLS:FR = RL:FR - ( EM:FR - EM:FR{1] ) / EM:FR[1] * 100

FOREIGN LONG TERM INTEREST RATE 3
RLS:7 = .S45*RLS:US + .109*RLS:JA + .1G3*RLS$:GE + .B79*RLS:FR +

+ POB*RLS:UK + .O51*RLS:IT + .B45*RLS$:CA

LONG TERM INTEREST RATE DIFFERENTIAL %

RLDS:FR = RLS$:FR - RLS$:7FR
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H. GERMANY

H.1l NET INTERNATIONAL CAPITAL FICWS BILL USS
BFS:GE = H( DDBCS$:GE, GNP:GB/EM:GE—GNP:GB[l]/EM:GE[l],
(RLD:GE-RLD:GE[l])*GNPPs:GE,

(RLD:GE-RLD:GE[1] ) *GNPPSTGE,
(EM:GE-EM:GE(1]) /EM:GE[1] *180 )

COEFFICIENT ESTIMATE STAND.DEV.
Al -1.11686 .83292
A2 .14534 .01885
A3 .01409 .00299
A4 ~.08132 .080643
a5 . 26865 .09232

SE  1.03663 DA 1.34 R2 .857 R2C .816
1958 - 197g

H.2  FOREIGN RESERVES OF MONETARY AUTHORITIES BILL USS$

RESS:GE = RESS:GE[1] + BCS:GE + BFS:GE

H.3  CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$

DDBCS:GE = DAM:GE/EM:GE - DAM:GE[1]/EM:GE[1] + BCS:GE
H.4 PERMANENT GNP BILL DM
GNPP:GE = (1+.®98)*GNPP:GE[1] + .3*(GNP:GE—(l+.ﬁ9@)*GNPP:GE[l])

H.5 FOREIGN PERMANENT GNP . BILL USS$

GNPPS:GE = GNPP:GE/EM:GE
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FOREIGN PERMANENT GNP (USS) BILL USS$
GNPPSTGE = GNPP$:US + GNPP3:JA + GNPPS:FR +

+ GNPP$:UX + GNPP$S:CA + GNPPS:IT

LONG TERM INTEREST RATE 3

RLS:GE = RL:GE - ( EM:GE ~ EM:GE{1] ) / EM:GE[l] * 199

FOREIGN LONG TERM INTEREST RATE 2

RLS:7 = .S5A5*RLS:US + .109%RLS:JA + .103*RLS:GE + .079*RLS:FR +

+ .P68*RL$:UK + .@51*RL$:IT + .D45*RLS:CA

LONG TERM INTEREST RATE DIFFERENTIAL %

RLD$:GE = RL$:GE — RLS:7GE

LONG TERM INTEREST RATE %

RL$:IT = RL:IT - ( EM:IT - EM:IT(1] ) / EM:IT[1] * 198
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I. ITALY

NET INTERNATIONAL CAPITAL FLOWS : BILL USS

BFS$:IT = F( DDBCS:IT, GNP:IT/EM:IT-GNP:IT[1]/EM:IT[1],

 (RLDS$:IT-RLDS:IT[1])*GNPPS:1IT,
(RLDS$: IT-RLDS$: IT[1]) *GNPPSTIT )

COEFFICIENT ESTIMATE STAND.DEV.
al -.83459 .81329
A2 .30492 .01161
A3 .89711 .00186
A4 -.29325 . 00035
A5 -.625564 .87591

SE .B3751 DW 2.21 R2 .9%4 R2C .877

13858 - 1976

FOREIGN RESERVES OF MONETARY AUTHORITIES BILL USS

RESS:IT = RESS$:IT{1] + BC$:IT + BFS$:IT

CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. . BILL US$
DDBCS:IT = DAM:IT/EM:IT - DAM:IT[1]/EM:IT[1} + BCS:IT
PERMANENT GNP BILL LIT
GNPP:IT = (1+.097)*GNPP:IT([1) + .3*(GNP:IT-(1+.097)*GNPP:IT[1])

FOREIGN PERMANENT GNP BILL US$

GNPP$:IT = GNPP:IT/EM:IT

FOREIGN PERMANENT GNP  (USS) BILL US$
GNPPS7IT = GNEPS:US + GNPP$:JA + GNPPS:GE + GNPPS:FR +

+ GNPP$:UK + GNPPS:CA



D
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FOREIGN LONG TERM INTEREST RATE %
RL$:7 = .545*RLS$:US + .199*RLS:JA + .103*RLS:GE + .079*RLS:FR +

+ .068*RLS$:UK + .O51*RL$:IT + .B45*RLS$:CA

' LONG TERM INTEREST RATE DIFFERENTIAL 3

RIDS:IT = RL$:IT — RL$:7IT
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J. JAPAN

NET INTERNATICNAL CAPITAL FLOWS BILL US$
BFS:JA = ©( DDRCS$:JA, GNP:JA/EM:JA-GNP:JA({1]/EM:JA[l],

(RLDS: JA-RLDS: JA[1]) /108* (GNPPS : JA-GNPPS$TJA) )

COEFFICIENT ESTIMATE STAND.DEV.
al -.69939 .81999
A2 .96759 .00367
A3 .09743 .90863
A4 -.89418 .04454

SE .75234 DW 1.87 R2 .838 R2C .865

1958 - 1976

FCREIGN RESERVES OF MONETARY AUTHORITIES BILL USS$

RESS:JA = RESS:JA[1] + BCS$:JA + BFS$:JA

CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$
DDBCS:JA = DAM:JA/EM:JA - DAM:JA[1l]/EM:JA[1l] + BCS:JA
PERMANENT GNP ' BILL YEN
GNPP:JA = (1+.140)*GNPP:JA[1l] + .3% (GNP:JA- (1+.148) *GNPP:JA(1])

FOREIGN PERMANENT GNP | BILL US$

GNPPS:JA = GNPP:JA/EM:JA

FOREIGN PERMANENT QNP (US$) BILL USS
GNPP$7JA = GNPPS$:US + GNPPS:GE + GNPP3:FR +

+ ONPPS:UK + GNPP$:CA + GNPPS:IT

LONG TERM INTEREST RATE %

RLS:JA = RL:JA - ( EM:JA - EM:JA[1] ) / EM:JA[l] * 109
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FOREIGN LONG TERM INTEREST RATE %

- RL$:7 = ;545*RL$:US + .169*RL$:JA + .103*RL$:GE + .079*RLS:FR +

+ .B68*RLS:UK + .B51*RLS:IT + .045*RLS$:CA

LONG TERM INTEREST RATE DIFFERENTIAL %

RIDS:JA = RLS:JA — RLS:7JA
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K. NETHERLANDS

K.1l NET INTERNATIONAL CAPITAL FLOWS BILL USS
BFS:NE = F( DDRC$:NE, GNP:NE/EM:NE-GNP:NE[1]/EM:NE(1l],
(RLD:NE-RLD:NE (1] ) *GNPPS$ :NE,

(RLD:NE-RLD:NE{1] ) *GNPP$: 7,
(EM:NE-EM:NE[1])/EM:NE[1] *109 )

COEFFICIENT ESTIMATE STAND.DEV.
Al -.91712 .31088
A2 .94521 .83341
A3 .01122 .98197
A4 -.092816 .00035
A5 .81694 .00263
A6 .87233 .03867

SE .27623 pw 2.88 R2 .989 R2C .984

1958 - 1976

K.2 FOREIGN RESERVES OF MONETARY AUTHORITIES BILL USS

RESS:NE = RESS$:NE[1] + BC$:NE + BFS:NE

K.3 CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL USS

DDBCS:NE = DAM:NE/EM:NE — DAM:NE[1]/EM:NE[1l] + BCS:NE

K.4  PERMANENT GNP BILL GLD

GNPP:NE = (1+.294)*GNPP:NE[1] + .3* (GNP:NE-(1+.094)*GNPP:NE(1])

~K.5 FOREIGN PERMANENT GNP:BILL Uss:

GNPPS$:NE = GNPP:NE/EM:NE
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FOREIGN PERMANENT GNP (USS) BILL US$
GNPP$:7 = GNPP3:US + GNPP$:JA + GNPPS$S:GE + GNPPS:FR +

+ GNPP$:UK + GNPPS$S:CA + GNPPS$:IT

LONG TERM INTEREST RATE ‘ 3

RL$:NE = RL:NE - ( EM:NE - EM:NE[1] ) / EM:NE(1] * 100
FOREIGN LONG TERM INTEREST RATE ' I
RL$:7 = .545*RL$:US + .109*RL$:JA + .1@3*RL$:GE + .B79*RLS:FR +

+ .@68*RLS:UK + .B51*RLS$:IT + .B45*RLS:CA

LONG TERM INTEREST RATE DIFFERENTIAL %

RIDS:NE = RLS:NE - RLS:7



L. NORWAY

L.1 NET INTERNATIONAL CAPITAL FLOWS BILL U3$
BF$:NO = F( DDBC$:NO, GNP:NO/EM:NO-GNP:NO[1]/EM:NO[1],

(RLDS : NO-RLDS :NO (1] ) /188* (GNPPS : NO-GNPP$:7) )

COEFFICIENT ESTIMATE STAND.DEV.
RE —.82%2% .81787
. .08679
A3 .20198 .09826
A4 .59688 .8@551
SE .22459 DW 2.56  R2 .996 R2C .995
1958 - 1976
L.2 FOREIGN RESERVES OF MONETARY AUTHORITiES BILL USS

RESS:NO = RESS:NO{1] + BC$:NO + BFS$S:NO

L.3 CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$

DDBCS:NO = DAM:NO/EM:NO - DAM:NO[1]/EM:NO[1l] + BCS:NO

L.4  PERMANENT GNP BILL KR

GNPP:NO = (1+.085)*GNPP:NO[1] + .3* (GNP:NO-(1+.085)*GNPP:NO[1})

L.5 FOREIGN PERMANENT GNP:BILL USS:

GNPP3:NO = GNPP:NO/EM:NO

L.6 FOREIGN PERMANENT GNP (US$) BILL US$
GNPPS$:7 = GNPPS$:US + GNPP$:JA + GNPP3:GE + GNPPS:FR +

+ GNPPS:UK + GNPP$:CA + GNPPS:IT
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L.7 LONG TERM INTEREST RATE %
RLS:NO = RL:NO - ( EM:NO - EM:NO{1l] ) / EM:NO[1] * 1929
L.8 FOREIGN LONG TERM INTEREST RATE 3

RL$:7 = .545*RL$:US + .1@9*RLS:JA + .1@3*RLS:GE + .B79*RLS$:FR +

+ .068*RLS:UK + .G51*RLS$:IT + .H45*RLS:CA

L.9 LONG TERM INTEREST' RATE DIFFERENTIAL 3

RLDS$:NO = RL$:NO - RLS:7

L.18 LONG TERM INTEREST RATE 3

RL$:SW = RL:SW - ( EM:SW - EM:SW[l] ) / EM:SW[1l] * 190
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M. SWEDEN

NET INTERNATIONAL CAPITAL FLOWS BILL USS

BFS:SW = F{ DDBCS:SW, GNP:SW/EM:SW-GNP:SW[1]/EM:SW[1],
(RID:SW-RID:SW{1l]) *GNPPS:SW,
(RLD:SW-RLD:SW([1])*GNPPS:7,

(EM:SW-EM:SW[1])/EM:SW[1]*183 )

COEFFICIENT ESTIMATE STAND.DEV.
al -.49168 .93569
A2 .11832 .01045
A3 .B3485 .81958
a4 -.03354 .82036
A5 .95517 .00586
) -.28218 .82017

SE .29564 DW 2.49 R2 .983 R2C .976

1958 - 1876

FOREIGN RESERVES OF MONETARY AUTHORITIES BILL US$

RESS:SW = RESS:SW{1l] + BCS$:SW + BF$:SW

CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$

DDBCS:SW = DAM:SW/EM:SW - DAM:SW{1l]/EM:5SW[1] + BCS:SW

PERMANENT GNP BILL KR

GNPP:SW = (1+.884)*GNPP:SW[1] + .3*(GNP:SW-(1+.084)*GNPP:SW[1])

FOREIGN PERMANENT GNP:BILL USS:

GNPPS:SW = GNPP:SW/EM:SW
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9 A

M.6 FOREIGN PERMANENT GNP (USS) ~ BILL USS

GNPP$:7 = GNPPS:US + GNPP$:JA + GNPPS:GE + GNPPS:FR +

. + GNPP$:UK + GNPP$:CA + GNPPS:IT

M.7 FOREIGN LONG TERM INTEREST RATE 3
: RLS:7 = -545*RLS:US + .109*RLS$:JA + .103*RLS:GE + .B79*RLS:FR +
C + .B68*RLS:UK + .BS1*RLS:IT + .045*RLS:CA

M.8 LONG TERM INTEREST RATE DIFFERENTIAL %

, - RLD$:SW = RLS:SW - RL$:7

e ;
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N. SWITZERLAND

NET INTERNATICNAL CAPITAL FLOWS BILL USS
BFS$:5SZ = H( DDBCS:SZ, GNP:SZ/EM:SZ-GNP:SZ([1]/EM:SZ[1],

(RLD:SZ-RLD:SZ [1]) /18%* (GNPPS:SZ-GNPP$:7),

(EM:SZ-EM:SZ [1]) /EM:SZ [1]*189 )

COEFFICIENT ESTIMATE STAND.DEV.
al -1.19196 .06283
A2 .24896 .81551
A3 .82595 .09421
A4 .28292 .01814

SE .43927 DW 2.82 R2 .776 R2C .731

1958 - 1976

FOREIGN RESERVES OF MONETARY AUTHORITIES BILL USS

RESS:SZ = RES$:SZ[1] + BCS$:S5Z + BFS$S:S2

CHG.IN DOM.ASSETS CF MA PLUS CURR.ACC. BILL US$
DDBCS$:SZ = DAM:SZ/EM:SZ - DAM:SZ[1]/EM:SZ{1] + BC$:SZ

PERMANENT GNP BILL SF

GNPP:SZ = (1+.089)*GNPP:SZ[1] + .3* (GNP:SZ-(1+.032)*GNPP:SZ[1])

FOREIGN PERMANENT GNP:BILL USS:

" GNPP$:SZ = GNPP:SZ/EM:SZ

FOREIGN PERMANENT GNP (USS) _ BILL USS
GNPPS:7 = GNPP5:US + GNPPS:JA + GNPPS:GE + GNPPS:FR +

+ GNPPS:UK + GNPP$:CA + GNPPS:IT
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LONG TERM INTEREST RATE %

RL$:S2 = RL:SZ - ( EM:SZ - EM:SZ[1] ) / EM:SZ{1] * 100

FOREIGN LONG TERM INTEREST RATE %
RL$:7 = ,545*RLS:US + <109*RLS:JA + .103*RLS:GE + LB79*RLS:FR +

+ .B6B8*RLS:UK + .O51*RLS:IT + .B45*RLS:CA

LONG TERM INTEREST RATE DIFFERENTTIAL %

RLDS:SZ = RL$:SZ - RLS:7
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O. UNITED KINGDOM

NET INTERNATIONAL CAPITAL FLOWS BILL USS
BFS$:UK = H( DDBRCS:UK, GNP:UK/EM:UK-GNP:UK[1]/EM:UK[1],
RLD:UX-RID:UK([1],

(EM:UK-EM:UK[1])/EM:UK[1]*199 )

COEFFICIENT ESTIMATE STAND.DEV.
Al -.78798 .83756
A2 .04242 .26469
A3 : .84554 .11484
A4 .93129 .008387

SE .67028 DW 2.3 R2 .925 R2C .910

19538 - 1976

FOREIGN RESERVES OF MONETARY AUTHORITIES BILL USS$

RESS:UK = RES$:UK([1] + BCS$:UK + BF$:UK

CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL U5SS$

DDBCS$:UK = DAM:UK/EM:UK - DAM:UK[1]/EM:UK([1] + BCS:UK

PERMANENT GNP BILL LBS

GNPP:UK = (1+.074)*GNPP:UK[1l] + .3* (GNP:UK-(1+.874)*GNPP:UK[1])

FOREIGN PERMANENT GNP:BILL USS$:

QPPS$: UK = GNPP:UK/EM:UK

FOREIGN PERMANENT GNP (USS) ' BILL US$
GNPPS$:7 = GNPPS:US + GNPP$:JA + GNPPS$:GE + GNPPS:FR +

+ GNPPS:UK + GNPP$:CA + GNPP$:IT



O

0.7

0.8

- 61 -

LONG TERM INTEREST RATE 3
RL3:UK = RL:UK - ( EM:UK - EM:UK[1] ) / M:UK[1] * 199

FOREIGN LONG TERM INTEREST RATE %
RL$:70K = .584*RL$:US + .117*RLS$:JA + .111*RLS:GE + .084*RLS:FR +

+ J@55*RLS$:IT + .@49*RLS:CA

LONG TERM - INTEREST RATE DIFFERENTIAL ‘ %

RIDS$:UK = RLS:UK - RLS:7UK



P.1

P.3

p.4

P.5

P. UNITED STATES

NET INTERNATIONAL CAPITAL FLOWS BILL US$
BFS:US = F( DDBCS$:US, GNP:US/EM:US-GNP:US[1]/EM:US(1],
(RILDS$:US-RLDS:US[1]) *GNPPS:US,

(RLDS:US—RLDstUS[l])*GNPP$7US,
(EF:GE-EM:GE) /EM:GE*1488 )

CCEFFICIENT ESTIMATE STAND.DEV.
Al -.71454 .81959
A2 .B3761 .80417
A3 .83392 .A0949
a4 -.08106 .00945
a5 -.78787 .03269
Ab -1.454656 .28239

SE 1.11184 DW 2.73 R2 .926 R2C .898

1958 - 1976

FOREIGN RESERVES COF MONETARY AUTHORITIES BILL USS

RESS:US = RESS:US{1] + BC$:US + BF$:US

CHG.IN DOM.ASSETS OF MA PLUS CURR.ACC. BILL US$

DDBCS:US = DAM:US/EM:US - DAM:US[1]}/EM:US[1] + BCS:US

PERMANENT GNP : BILL US$

GNPP:US = (1+.064)*GNPP:US{1] + .3% (GNP:US—-(1+.064) *GNPP: US [1])

FOREIGN PERMANENT GNP BILL US$

GNPPS:US = GNPP:US/EM:US
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FOREIGN PERMANENT GNP (USS$) BILL US$
GNPPS7US = GNPP$:JA + GNPPS:GE + GNPP$S:FR +

+ GNPP$:UK + GNPP$:CA + GNPPS:IT

LONG TERM INTEREST RATE %

RLS:US = RL:US

FOREIGN LONG TERM INTEREST RATE . 3
RL$:7US = .24*RL$:JA + .227*RLS:GE + .172*RLS:FR +

+ .149*RL$:UK + .112*RL$:IT + .1G9*RLS:CA

' LONG TERM INTEREST RATE DIFFERENTIAL %

RLD$:US = RL$:US -~ RLS:7US
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APPENDIX B: Data Description
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